A total of 189 survey forms (38%) were completed and returned. Of these, 20 returned forms could not be used because they contained no responses or claimed no knowledge of K-12 science education. One scientist wrote, "I'm embarrassed, but I don't even know what K-12 science education is." Thus, 169 (34%) had useful responses that could be included in the results.
It is of interest that some scientists would take the time to claim no knowledge about K-12 science education and return the form, rather than make a quick phone call to find out what was meant by K-12 science education. Table 1 shows the response to the question: "How would you rank K-12 science education in the U.S.?" Only one respondent (0.5%) rated K-12 science education as excellent; 46 respondents (about 27%) provided In a previous survey, college science teachers were asked: "What is your perception of high school preparation of students for college courses?" In this survey, only 1% considered the preparation to be excellent; 9% rated the preparation as good; 90% of the respondents considered high school preparation to be from fair to very poor (Druger 1985/86) .
Scientists' Perceptions of K-12 Science Education
Obviously, many of the scientists surveyed do not have a favorable perception of precollege science education. This issue was not investigated further, but there seems to be room for considerable improvement in either precollege science education, in the perception of scientists, or both.
Scientists' Activities in K-12 Science Education
When asked: "Have you done anything to assist K-12 science education in the last 12 months?" Ninetyone respondents (54%) said yes, while 76 respondents (450/) said no. (Lack of an answer was scored as a "no" response.) The specific activities of the respondents are listed in Table 2 . The four most frequent types of activities were: presenting lectures/demonstrations to elementary and secondary school classes (31%); sponsoring secondary students in lab/research apprenticeships (22%); teacher enhancement, including research apprenticeships for teachers (16%); and participation in science contests (12%). A few of the respondents held positions that influenced K-12 science education (e.g. member of an education committee, director of an outreach program).
Of the 91 individuals who said they assisted K-12 science education in the past 12 months, 46 (51%) indicated that they engaged in only one K-12 science education activity; 45 respondents engaged in 2-5 activities (Table 3) . Table 4 shows an estimate of the total number of Scientists were asked to describe the best ways scientists can be of assistance to K-12 science education. Ninety-one scientists (53%) responded to this and 350 responses were given. The activities are listed in Table 5 . Also, the willingness of respondents to participate in the specific activities they recommended is indicated. Three general categories of high interest seemed to be: presenting lectures/demonstrations in local schools; hosting students in lab internships; and working with teachers. The majority of respondents (58%) who suggested these activities indicated willingness to participate in them.
Some interesting points were raised with regard to scientists assisting K-12 science education:
With the present state of biomedical research in the USA, I would be unable to encourage young people to 
The Biggest Problem Facing K-12 Science Education
One hundred sixty-three scientists (96%) responded to this item and provided 272 responses. The responses are summarized in Table 6 . By far, the biggest problem identified was inadequate science teacher preparation. One hundred eleven respondents (41%) identified aspects of teacher preparation as the biggest problem; 52 respondents (19%) identified issues related to funding and resources as being the biggest problem; 42 respondents (15%) identified perceptions of science as the biggest problem. Only 14 respondents (5%) targeted factors related to the schools and the educational system as the biggest problem.
Sample comments of interest concerning identification of the biggest problem facing K-12 science education included: * It is taught much toofact-oriented with little attention to how thefacts arefound and verified. The excitement of its disciplined flexibility and continual growth is rarely displayed. It is taught as a collection offact-filled subjects rather than as an underlying thought process that has made our world vastly different from that of our grandparents and will surely make the world of our grandchildren unrecognizable by us. * Science is best learned and appreciated by doing it. Many schools seriously lack proper laboratory facilities and resources. * Not rigorous enough. Not enough independent thought processes are taking place. Students want to be spoonfed material. * Most science teachers I have encountered are improperly trained in science and often have little interest in their specialty. I strongly believe that high school science teachers should have their major in a scientific subject and that the education part be limited to a one-year diploma. The bogus Masters Degree in Education should be abolished. Science teachers should be instructed in the scientific method as well as in classroom techniques. up with ever-changing + advancing technology + knowledge. They need continuing education opportunities & innovative ways of keeping their students interested in science. * I don't know for sure, however, motivation of nonscientist students to learn some math and some science for understanding of current and future contributions of science and technology to their lives and jobs. * Poor education of parents and a lack of appreciation of the benefits of science to society. We send a sad message to students by valuing entertainers/sportsfigures above teachers and doctors. * Teachers in K-6 especially do not know much science, since they usually are regular classroom teachers. They tell kids things that are wrong, cannot answer questions beyond the superficial, and do not have time to set up experiments. Thus, unless there is a science teacher (which our school was fortunate enough to have for awhile) no serious science can be done until high school. High school teachers seem pretty good to me, from a small sample, but science at that level suffers from an image problem. Society mistrusts research; science is difficult; science is not fun.
These comments should generate useful debate and discussion.
Concluding Comments
This survey was intended to identify specific perceptions and involvements of scientists in K-12 science education, not to make qualitative judgments about the merit of such activities. Clearly, scientists responding to the survey do not have a high regard for the quality of current K-12 science education or science teacher preparation.
About 54% of the respondents contributed to K-12 science education during the 12 months prior to the survey. This finding may be misleading, since 62% of the scientists who received a survey form did not return the form. This could be interpreted to mean that 62% of the scientists sampled either do not know what is going on in K-12 science education, or did not participate in any activities, or simply didn't bother to return the form. Apparently, some scientists who returned the form and claimed ignorance about K-12 science education lacked sufficient interest to even find out what K-12 means, although this information was easily obtainable.
This survey provides a variety of practical suggestions about how scientists can use their expertise to assist K-12 science education. We hope that scientists who read this article will find activities they would like to do. Yet scientists are busy doing research, obtaining and managing grants, contributing to science societies, and teaching at the college level. Can they realistically be expected to assist K-12 science education without detracting from their research and other professional activities? Should the role of scientists include responsibility for contributing to K-12 science education? These are questions that could be resolved on an individual level, but the answers could also be incorporated into institutional and societal expectations.
Our belief is that research scientists can individually contribute a reasonable amount of time to K-12 science education. If each scientist does so, the collective impact can be substantial. At the very least, scientists should make an effort to become aware of current reforms in K 
